tie: Apparatus and method for loading containers with bags 



The invention relates to an apparatus for loading 
containers with bags, such as for instance bags or netting 
packages of fruit or bags of potatoes and other sensitive 
products, where the apparatus is provided with a feed 
conveyor assembly and a loading unit. 

The invention also relates to a method for loading 
containers with bags. 

Up to now, applicant has put apparatuses in 
circulation in which, each time, one bag, or multiple bags, 
are picked up from the feed conveyor assembly by a robot 
and are placed in a container. Since the apparatuses are 
used for processing bags of potatoes, apples and the like, 
the apparatus needs to be suitable for processing bags 
having a weight of up to approximately 25 kg. With the 
increasingly high processing capacity desired in the 
market, placing bags in a container by means of a robot can 
no longer be realized at a reasonable cost price. With the 
high movement speed needed to reach the desired processing 
capacity, the construction of the robot needs to be so 
rigid that the robot becomes heavy and thus the drives of 
this robot also become heavy. This results in a 
considerable cost increase of the robot, which makes the 
apparatus virtually unsaleable for larger processing 
capacities. 

The invention therefore contemplates an apparatus for 
loading containers with bags which can be manufactured 
against a reasonable cost price and where the bags are 
still carefully and skillfully placed in the container, so 
that damage of the products present in the bags is 
prevented. For this purpose, the apparatus of the type 
described in the opening paragraph is characterized in that 
it is provided with a control designed for, each time, 
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forming a layer of bags in the loading unit, which layer 
has dimensions substantially corresponding to the bottom 
dimensions of a container to be filled, and where the 
control is designed such that, each time, the loading unit 
places a formed layer in the container to be filled. 

The method provided by the invention is characterized 
in that, from a feed conveyor assembly, the bags are placed 
onto a bottom of a holder of a loading unit, while 
subsequently, when the whole bottom of the holder of the 
loading unit has been filled with bags, this holder is 
lowered into a container to be filled and the bottom is 
released when the bottom of the holder is just above the 
bottom of the container to be filled or a layer of bags 
present in this container. 

Herein, a container is understood to mean a crate, box 
or similar container. 

Because, from the different bags, first, a layer of 
bags is formed at a fixed position and only then the whole 
layer is introduced into the container and there released 
at the desired level, this eliminates the necessity of the 
fast working robot which needs to have a larger freedom of 
movement in order to, each time, place bags in a desired 
position in the container. The whole feed conveyor assembly 
can be built up from relatively simple and therefore 
inexpensive belt /chain conveyors, which is considerably 
less expensive than the fast working, rigid robots needed 
according to the state of the art. A layer having 
substantially the same dimensions as the bottom dimensions 
of a container to be filled is also understood to mean a 
layer whose dimensions are slightly larger than the bottom 
dimensions of the container. By such a layer with slightly 
larger dimensions, a very good fill factor of the container 
to be filled is achieved. 
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According to a further elaboration of the invention, 
it is particularly favorable when the feed conveyor 
assembly comprises two rotating systems arranged one behind 
the other, each rotating system comprising two parallel 
running conveyor belts drivable at different speeds. 

When a layer of bags is formed, the two rotating 
systems arranged one behind the other can be used to rotate 
a bag through 90 degrees. Here, according to a further 
elaboration of the invention, it is particularly favorable 
when the control is designed to rotate a bag through an 
angle of substantially 45 degrees on the first rotating 
system and to rotate it through an additional angle of 
substantially 45 degrees on the second rotating system, the 
control further being designed to already provide the first 
rotating system, during the processing of a preceding bag 
on the second system, with control signals for processing a 
following bag on the first rotating system. In this manner, 
the bags can be conveyed at a small distance from one 
another, one behind the other, so that a larger processing 
capacity is possible and is not limited by the time needed 
to rotate a bag on a single rotating system. 

For further elaborations of the feed conveyor 
assembly, reference is made to the subclaims and the 
following description of the drawings of an exemplary 
embodiment of the invention. 

According to a further elaboration of the invention, 
the loading unit is characterized in that it is provided 
with a holder which is movable up and down, having such 
outer dimensions that it is substantially fittingly 
receivable in a container to be loaded. Because of this, a 
layer formed in the holder of the loading units fills the 
bottom of the container to be filled in one go. 

It goes without saying that the holder needs to 
possess special properties to allow a layer of bags to be 



-3- 



0 



formed therein in an efficient manner and, in addition, to 
allow this layer of bags to be placed as a whole in a 
container without damaging the products. According to a 
further elaboration of the invention, for this purpose, the 
holder is provided with an open side via which the holder 
is loadable from the further conveying path, while the 
bottom of the holder is formed by a flexible curtain which 
can be pulled away from the bottom. Because the side of the 
holder is open, bags can be placed onto the bottom of the 
holder without needing to cover any significant height 
difference. Once placed in the holder, the bags can then be 
lowered, together with the holder, into the container, 
after which the bottom of the holder can be removed by 
pulling "open" the flexible curtain, so that the bottom of 
the holder is released. 

According to a further elaboration of the invention, 
the flexible curtain may comprise two curtain parts which 
are movable from a closed position from the middle of the 
bottom away from each other for removing the bottom, such 
that a layer of bags can be released from the middle of the 
holder. Such a bottom provided with two curtain parts can 
be opened twice as fast as a bottom provided with a single 
curtain because only half the path length needs to be 
covered. 

In order to limit the drop height of the bags to a 
minimum, the holder may be provided with a sensor designed 
for observing a certain distance from the bottom of the 
holder to the bottom of the container or a top side of bags 
already present in this container. The sensor may be a 
mechanical sensor, such as for instance a proximity switch. 

In order to bring about an accurate control of the 
vertical movement of the holder without this necessitating 
heavy, expensive motors, it is favorable according to a 
further elaboration of the invention when the holder is 
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partly carried by at least one pressure-controlled air 
cylinder and is partly carried by a drive by means of which 
the vertical position of the holder is controllable. 

Further elaborations of the invention are described in 
the subclaims and will hereinafter be further clarified on 
the basis of an exemplary embodiment, with reference to the 
drawing, in which: 

Fig. 1 shows a side elevational view of an exemplary 
embodiment of the apparatus; 

Fig. 2 shows a top plan view of the apparatus shown in 
Fig. 1; 

Fig. 3 shows a right side elevational view of the 
apparatus shown in Fig. 1; 

Fig. 4 shows a top plan view of the loading unit of 
the apparatus shown in Figs. 1-3; 

Figs. 5a-5j show a similar view to that shown in Fig. 
3 in the different stages of placing bags in a container; 

Figs. 6a-6g show left side elevational views of Figs. 
5a-5g in corresponding stages of placing bags in a 
container; 

Fig. 7 shows a similar view to that shown in Fig. 1 of 
a second exemplary embodiment; 

Fig. 8 shows a similar view to that shown in Fig. 2 of 
the second exemplary embodiment shown in Fig. 7; 

Fig. 9 shows a similar view to that shown in Fig. 3 of 
the second exemplary embodiment shown in Fig. 7; 

Fig. 10 diagrammatically shows the manner in which, in 
the feed conveying path, the bags can be placed on top of 
one another in an overlapping manner; 

Figs. lla-lld show, in side elevational view, the 
moving of the bags to the loading unit; 
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Fig. 12a-12d show, in top plan view, in steps 
corresponding to Figs, lla-lld, the moving of the bags to 
the loading unit; 

Fig. 13 shows a left side elevational view of Fig. 

11a; 

Figs. 14a-14b show the folding of side plates 
connected to the collecting belt; 

Figs. 15a-15c show how, during the moving of the bags 
to the loading unit, these bags can be placed on top of one 
another in an overlapping manner; and 

Figs. 16a-16d show the placing of a layer of bags from 
the holder of the loading unit into a container. 

Figs. 1-6 show a first embodiment for loading 
containers C with bags S. The bags or netting packages S 
may, for instance, contain fruit, potatoes or other 
sensitive products. However, other products, such as for 
instance flour, beans, washing powder or the like are also 
possible. The apparatus is provided with a feed conveyor 
assembly 1 and a loading unit 2. Further, a control 3 is 
provided which controls the different drives of the 
apparatus. The feed conveyor assembly comprises a first 
conveyor belt 4 and two rotating systems 5, 6 arranged one 
behind the other. In a top plan view which is shown in Fig. 
2, it is visible that each rotating system 5, 6 is provided 
with two parallel running conveyor belts 5a, 5b and 6a, 6b, 
respectively. Downstream of the second rotating system 6, a 
second belt conveyor 7 is present by means of which the 
bags S are movable against a stop 8. Viewed in the first 
conveying direction of the first conveyor belt 4 and the 
second conveyor belt 7, upstream of the stop 8, a transfer 
device 9 is present by means of which the bags can be moved 
in a second conveying direction, extending perpendicular to 
the first conveying direction, to the loading unit 2. The 
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transfer device 9 is clearly visible in Fig. 3 and is, in 
the present exemplary embodiment, designed as a conveyor 
chain 10 provided with two carriers 11, 12. The transfer 
device 9 is arranged above the second belt conveyor 7. 
Viewed in the second conveying direction T2 of the transfer 
device 9, downstream of the transfer device 9, a collecting 
belt 13 is arranged, which collecting belt 13 is located 
between the second conveyor belt 7 and the loading unit 2, 
more in particular the holder 14 thereof. Below the 
collecting belt 13, a retracting belt 15 extends, which 
retracting belt 15 comprises a conveyor belt which is 
movable as a whole in horizontal direction, such that a 
discharge end thereof is movable into and out of the holder 
14. The collecting belt 13 and the retracting belt 15 are 
part of the further conveying path indicated in the claims. 

The holder 14 of the loading unit 2 is arranged so as 
to be movable up and down. For this purpose, the holder is 
suspended from at least one pressure-controlled air 
cylinder 18. This cylinder can carry the weight of the 
holder 14 and the product present in the container for, for 
instance, 99 percent. Further, a drive 19 is present by 
means of which the vertical position of the holder is 
controlled. In the present exemplary embodiment, the 
pressure-controlled air cylinder 18 is switched on in the 
downward path when the holder 14 has been filled with a 
layer of bags. In the upward path, the holder 14 is wholly 
carried by the drive 19 and the pressure-controlled air 
cylinder 18 is switched off. 

Because the weight of the holder with the layer of 
bags present therein is, in the downward path, largely 
carried by the pressure-controlled air cylinder 18, the 
scanning of the products already present in the container 
is carried out very accurately and product-friendly. In 
addition, the accuracy with which the holder can be 
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positioned is more adequately guaranteed. The holder 14 has 
such outer dimensions that it is substantially fittingly 
receivable in a container C to be loaded. This allows the 
whole bottom surface of a container C to be filled with a 
layer of bags S in one loading operation. The holder 14 is 
provided with an open side 14a via which the holder 14 is 
loadable from the further conveying path. The bottom of the 
holder 14 is formed by a flexible curtain 20 which can be 
pulled away from the bottom in order to release bags S 
present in the holder 14. At the bottom side, the holder 14 
may be provided with a sensor 21 designed for observing a 
certain distance from the bottom of the holder 14 to the 
bottom of the container C or a top side of the bags S 
already present in this container C. The sensor may, for 
instance, be a mechanical sensor such as a proximity 
switch. It is also possible that it is observed by means of 
the drive 19 that the load decreases, which indicates that 
a part of the weight of the holder is carried by the 
container bottom or bags present therein and that, 
therefore, the holder 14 is at the desired level. 

Upstream of the first belt conveyor 4, a conveying 
assembly 16 is present in which, for instance, metal 
detection and weight measurement can take place. Further, 
in Figs. 1-3, a feed and discharge system 17 for feeding 
and discharging containers C is clearly visible. In the 
present exemplary embodiment, the feed and discharge system 
17 is designed as a rail system over which carts containing 
the containers C are mobile. 

The operation of the apparatus shown in Figs. 1-4 will 
hereinafter be described with reference to Figs. 5a-5i and 
the corresponding left side elevational views shown in 
Figs. 6a-6g. From the feed conveyor assembly 1, two bags S 
are conveyed up to the stop 8. The bags S are on the second 
belt conveyor 7 and, as is clearly visible in Fig. 5a, they 
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are ready to be pushed onto the collecting belt 13 by means 
of the transfer device 9. In Fig. 5a, it is clearly visible 
that the flexible curtain 20 is in a different position 
from the one shown in Fig. 3. In Fig. 5a, the flexible 
curtain 20 extends in horizontal direction and forms the 
bottom of the holder 14. In Figs. 5b, 6b, the bags S have 
been pushed onto the collecting belt 13 by means of the 
transfer device 9. In Figs. 5c, 6c, the retracting belt 15 
has partly been moved into the holder 14 while, at the same 
time, the collecting belt 13 is driven in order to 
discharge the bags S therefrom and to place them onto 
retracting belt 15. In Figs. 5d, 6d, the bags S are wholly 
on the retracting belt 15. The retracting belt 15 then 
moves still further in horizontal direction into the 
holder 14, which is shown in Figs. 5e, 6e. After this, the 
retracting belt 15 moves out of the holder 14 while the 
conveyor belt of the retracting belt 15 is driven, so that 
the bags S are discharged from the retracting belt 15 and 
end up on the bottom of the holder 14, which is shown in 
Figs. 5f and 5g. Fig. 5h shows that the holder 14 has been 
moved downward to near the bottom of the container C. In 
Fig. 5a, it is also visible that the flexible curtain still 
extends in horizontal direction, so that the bags S rest 
thereon. In Fig. 5i, the flexible curtain 20 has been 
pulled away from the bottom and now extends in vertical 
direction. The bags S now rest on the bottom of the 
container C. When the flexible curtain is pulled away from 
the bottom, the bags need cover hardly any drop height. 
This is because, by means of the sensor 21, the holder 14 
has been moved against or near the container bottom or an 
upper layer of bags S present therein. After discharging 
the bags S, the holder 14 can be moved upward again, which 
is shown in Fig. 5 j . The cycle described hereinabove can 
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now be repeated to place , a next layer of bags in a 
container C . 

The advantage of the separate collecting belt 13 is 
that the formation of a new layer can already start while 
the preceding layer is being placed in the holder 14 by the 
retracting belt 15 and while the holder 14 is placing the 
preceding layer in the container C. In this manner, the 
formation of a following layer and the further processing 
of an already formed preceding layer take place 
simultaneously, which is favorable for the processing 
capacity of the apparatus. 

It is noted that, by means of the successive rotating 
systems 5, 6, the bags can be rotated through 90 degrees if 
desired. On the first rotating system 5, a respective bag 
is rotated through 45 degrees, while, on the second 
rotating system 6, a bag already rotated through an eighth 
turn can again be rotated through 45 degrees. Because two 
rotating systems 5, 6 are present, a following bag can 
already be subjected to a rotation or, conversely, not be 
subjected to a rotation, while the preceding bag is still 
being rotated on the second rotating system 6. The presence 
of the two rotating systems 5,6 thus makes it possible to 
convey the bags at a smaller distance from one another, 
which also improves the processing capacity of the 
apparatus . 

Figs. 7-16 relate to a second exemplary embodiment. 
Corresponding parts are designated by the same reference 
numerals as in the first exemplary embodiment. The second 
exemplary embodiment differs from the first exemplary 
embodiment in the following matters. 

A first difference is that, in the part of the feed 
conveyor assembly extending in the first conveying 
direction Tl, an extra belt conveyor 22 is arranged which 
is arranged so as to be movable up and down by a feed end. 
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As is diagrammatically shown in Fig. 10/ by means of this 
belt conveyor 22, successive bags can be laid over one 
another in an overlapping manner, which has a favorable 
influence on the fill factor of the container C. 

A second difference is formed by the design of the 
transfer device 9. In the second exemplary embodiment, this 
transfer device is formed by a piston cylinder assembly 23 
to which a folding pusher plate 24 has been attached. 

A third difference is that the collecting belt 13, and 
particularly its discharge end, is arranged so as to be 
movable up and down, which is clearly visible in Fig. 9 and 
Figs. 15a-15c. The purpose of this is to enable the bags S 
to be stacked in an overlapping manner in the second 
conveying direction T2 as well, so that a still better fill 
factor of a container C is obtained. Figs. 15a-15c clearly 
show how the overlapping stacking is obtained. 

A fourth, very important difference is formed by the 
presence of two folding side plates 25, 26 arranged on both 
sides of the collecting belt 13. These side plates 25, 26 
are clearly visible in Figs. 9, lla-lld, 12a-12d and 14a- 
14b. By means of these side plates 25, 26, the bags S 
present on the collecting belt can be laterally compressed, 
so that they get a shape which is shown in Fig. 14b. As a 
result of this compression, the bags can be introduced into 
the holder 14 of the loading unit 2 without any problems, 
which is visible in Fig. 15a. This is because the mutual 
distance between the folding side plates 25, 26 will 
substantially correspond to the transverse dimension of the 
holder 14. Figs, lla-lld and 12a-d, respectively, clearly 
show at which moment the side plates 25,26 are in the 
folded-down, horizontal position (Figs. 11a and 12a) and in 
the folded-up, substantially vertical position (Figs. 11b- 
lld and 12b-12d) . 



Fig. 13 shows a left side elevational view of Fig. 
11a. The stop 8, which is clearly visible in Fig. 13, can 
be adjusted in horizontal direction, so that the position 
of the bags with respect to the holder 14 can be accurately 
determined. 

Finally, Figs. 16a-d show clearly how the holder 14 
and flexible curtains 20 thereof are moved to discharge the 
bags S virtually without drop height into a container C. 
The different positions of the holder 14 and the flexible 
curtains 20 in a number of loading positions are clearly 
shown in this series of Figures. 

It is clear that the invention is not limited to the 
exemplary embodiments described but that various 
modifications are possible within the scope of the 
invention as defined by the claims. 
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